Response
We agree with O'Rourke et al that our recent publications 1, 2 challenge the view that the aorta represents a passive elastic structure that undergoes accelerated, irreversible wall stiffening and dilation due to excessive mechanical fatigue in hypertension. We have shown that aortic stiffness, as assessed by characteristic impedance (Z c ), is elevated in hypertensive subjects 2 and is reduced after a relatively brief course of treatment with omapatrilat, indicating that aortic stiffening is by no means completely irreversible. 1 Our recent paper 2 further suggests that accelerated age-related degenerative dilation of the proximal aorta is an unlikely explanation for increased pulse pressure (PP) in systolic hypertension. This important new concept is further supported by two large independent population studies that have shown an inverse relationship between PP and aortic diameter. 3, 4 We agree that premature wave reflection contributes to elevated central PP in hypertension; however, central augmentation is affected by factors other than reflected wave timing, such as gender, height, heart rate, peripheral resistance, level of ventricular function, and amplitude of the forward wave.
Carotid tonometry provides a close surrogate of pressure in the central aorta, whereas left ventricular outflow tract (LVOT) diameter and flow velocity provide an accurate measure of pulsatile aortic volume flow. 5 Therefore, noninvasive estimation of aortic input impedance from carotid pressure and LVOT volume flow provides a valid assessment of the pressure-flow relationship in the proximal aorta. Z c calculated from velocity rather than volume flow is essentially pulse wave velocity (PWV). Such an approach underestimates the dramatic effects of diameter on impedance to pulsatile flow and ignores the fundamental importance of diameter change as an adaptive mechanism in arteries. We focused on "effective diameter" in our article because, like Z c , this variable represents the spatially and temporally averaged properties of the geometrically complex proximal aorta.
We agree that body size must be considered when interpreting Z c and diameter. Therefore, as suggested by O'Rourke et al, we evaluated central PP, measured LVOT diameter, Z c and carotidfemoral PWV in models adjusted for age, mean arterial pressure, and body surface area. PP and Z c remained higher and LVOT diameter remained lower in hypertensive subjects (and women), whereas PWV did not differ in these models (Figure) . These data favor the new view that increased PP in systolic hypertension is associated with an abnormal pressure-flow relationship (Z c ) that is partially attributable to a relatively smaller aortic diameter.
